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Abstract
The majority of patients with periampullary malignancies currently undergo biliary drainage before pancreaticoduode-
nectomy. Placement of an endoprosthesis reliably ameliorates jaundice and pruritus. However, preoperative biliary drainage
leads to bile colonization and increases the risk of postoperative wound infection after pancreatic resection. Preoperative
biliary drainage does not appear to lower postoperative morbidity or mortality following pancreatic resection and does not
lower but probably increases costs associated with pancreatic resection. Preoperative biliary drainage is frequently used with
little clinical benefit and its utilization should be limited to specific clinical indications, i.e. patients receiving neoadjuvant
therapy, patients waiting several weeks or more for surgical evaluation and resection, patients with cholangitis.
Introduction
The operative mortality following pancreatic resection
has improved toB/5% in high-volume centers [13].
However, perioperative morbidity continues to re-
main high (3388%) even in centers achieving low
operative mortality [47]. Recent studies have fo-
cused on lowering perioperative morbidity, enhancing
quality of life, concentrating surgical care in high-
volume centers, and lowering cost. Preoperative
biliary drainage using either endoscopically placed
biliary endoprosthesis or percutaneously placed bili-
ary catheters has been used for years to lower the
mortality and morbidity associated with pancreatic or
biliary tract surgery in the jaundiced patient. How-
ever, with the improvement in quality of computed
tomography (CT) and magnetic resonance cholangio-
graphy, invasive diagnostic cholangiography is less
frequently required in the evaluation of patients with
periampullary cancer [8]. Furthermore, several recent
studies have reported an increase rather than a
decrease in operative morbidity in drained patients
[5,911]. These factors have prompted a re-evalua-
tion of routine preoperative biliary drainage in
patients undergoing pancreatic head resection.
The majority of patients with resectable pancreatic
cancer present with jaundice and pruritus [10].
Obstructive jaundice produces several physiological
abnormalities including alterations in hepatic and
pancreatic function, the gastrointestinal barrier, im-
mune function, hemostatic mechanisms, and wound
healing [1214]. Hepatic protein synthesis, hepatic
reticuloendothelial function, and other aspects of
hepatic metabolism may be significantly altered in
patients with obstructive jaundice. In addition, en-
dotoxemia, which occurs frequently with obstructive
jaundice, may contribute to renal, cardiac, and
pulmonary insufficiency observed in patients with
obstructive jaundice. Altered cell-mediated immunity
increases the risk of infection, whereas coagulation
disorders make these patients prone to bleeding
problems. Each of these factors could potentially
increase operative risk, but malnutrition (hypoalbu-
minemia), the presence of sepsis (cholangitis), and
renal insufficiency have all been definitely linked with
an increase in operative morbidity and mortality in
biliary tract surgery [15].
Many patients benefit from preoperative biliary
drainage prior to pancreatic head resection. Jaundiced
patients entered in neoadjuvant therapy protocols for
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pancreatic cancer require biliary decompression for
symptomatic relief and to minimize the toxicity of
chemotherapy. Relief of pruritus during the inevitable
time delays while awaiting an initial surgical evalua-
tion and in scheduling pancreatic resection may also
prompt placement of an endoprosthesis. However,
many patients with distal biliary tract obstruction will
not benefit and may be harmed by the routine practice
of endoscopic retrograde cholangiopancreatography
(ERCP) with stent placement before pancreaticoduo-
denectomy. A recent meta-analysis has focused on the
role of preoperative biliary drainage in the jaundiced
surgical patient [16]. However, this analysis was not
restricted to patients undergoing pancreatic head
resection [16]. This review will summarize recent
literature evaluating preoperative biliary drainage in
patients undergoing pancreatic head resection to
determine the effect of this practice on operative
morbidity, mortality, and cost.
Preoperative biliary drainage and morbidity
Hemorrhage
Intraoperative blood loss and intraoperative blood
transfusions have been associated with an increase in
mortality following pancreaticoduodenectomy [17].
Biliary decompression should improve liver function
and coagulation [12,14]. Studies evaluating the effect
of preoperative biliary drainage on intraoperative
blood loss during pancreatic head resection are shown
in Table I. Only one of these seven studies demon-
strated a decrease in intraoperative blood loss follow-
ing preoperative biliary drainage, and in this study the
median blood loss in the undrained patients was
substantially higher than in each of the other six
studies [18]. One of the seven studies reported lower
intraoperative blood loss in undrained patients [4].
Postoperative hemorrhage carries a high mortality.
Late erosive bleeding has been reported to occur with
increased frequency in jaundiced patients and almost
always is a consequence of a pancreatic leak [19].
However, preoperative biliary drainage has not low-
ered the incidence of this complication [6,7,19].
Many of these cases will require relaparotomy. How-
ever, no difference in the relaparotomy rate among
preoperatively drained and undrained patients follow-
ing pancreatic resection has been noted [4,6,7,10].
Infection
Placement of a biliary endoprosthesis bypasses the
ampulla and introduces bacteria into the normally
sterile biliary tract. Povoski et al. prospectively exam-
ined 161 patients undergoing pancreatic head resec-
tion and obtained positive intraoperative bile cultures
in 58% [20]. Preoperative biliary drainage was the
single variable (pB/0.001) associated with a positive
intraoperative bile culture [20]. Positive bile cultures
were present in 89% of patients developing a post-
operative intra-abdominal abscess (p/0.003) and
in 87% of patients developing a wound infection
Table I. Effect of preoperative biliary drainage (PBD) on intraoperative blood loss.
Median estimated blood loss (L)
Study Year PBD No PBD p value
Lygidakis et al. [18] 1987 0.8 1.8 B/ 0.05
Marcus et al. [28] 1998 0.6 0.8 NS
Heslin et al. [9] 1998 1.1 1.1 NS
Sohn et al. [10] 2000 0.97 0.98 NS
Martignoni et al. [7] 2001 1.5 1.3 NS
Sewnath et al. [6] 2001 1.4 1.4 NS
Hodul et al. [4] 2003 1.2 1.1 0.02
Table II. Effect of preoperative biliary drainage (PBD) on postoperative wound infections.
Wound infection
Study Year PBD No PBD p value
Pitt et al. [27] 1984 5/37 (14%) 2/38 (5%) 0.26
Lygidakis et al. [18] 1987 1/19 (5%) 4/19 (21%) 0.34
Heslin et al. [9] 1998 13/39 (33%) 2/35 (6%) 0.003
Sohn et al. [10] 2000 41/408 (10%) 6/159 (4%) 0.02
Sewnath et al. [6] 2001 17/235 (9%) 5/58 (9%) 0.74
Martignoni et al. [7] 2001 6/99 (6%) 8/158 (5%) 0.73
Pisters et al. [5] 2001 23/172 (13%) 4/93 (4%) 0.03
Hodul et al. [4] 2003 12/154 (8%) 0/58 (0%) 0.04
Total 118/1163 (10%) 31/618 (5%) 0.0002
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(p/0.003) [20]. Microorganisms in the bile predicted
microorganisms in 100% of intra-abdominal ab-
scesses and in 69% of wound infections [20]. Pre-
operative biliary drainage should improve immune
function and reduce endotoxemia in jaundiced
patients [1214]. The effect of preoperative biliary
drainage on postoperative wound infection and
postoperative intraabdominal infections is shown in
Tables II and III, respectively. No study showed a
benefit of preoperative biliary drainage on the inci-
dence of wound infections or intra-abdominal ab-
scesses. Four of the eight studies evaluated noted a
significant increase in postoperative wound infections
after preoperative biliary drainage [4,5,9,10]. Among
the 1781 patients undergoing pancreatic resection in
these eight studies, preoperative biliary drainage was
associated with an increased risk of postoperative
wound infection (10% versus 5%, pB/0.0002). In
contrast, only Povoski et al. demonstrated an in-
creased risk of more severe intra-abdominal abscesses
following preoperative biliary drainage [10]. No
difference in the incidence of intra-abdominal abscess
was noted among drained (8%) and undrained (7%)
patients in the nine studies reviewed.
Pancreatic fistula
Pancreatic fistula is a frequent complication of pan-
creatic resection and may prolong hospital stay and
lead to delays in starting or to an inability to
administer adjuvant therapy [21,22]. Attempts to
decrease the incidence of pancreatic fistula with
medications that lower pancreatic secretions (octreo-
tide) have not met with consistent success [23,24].
Jaundice is a risk factor for pancreatic leak [22], likely
secondary to its effect on wound healing [13].
Theoretically, lowering serum bilirubin through pre-
operative biliary drainage should decrease the inci-
dence of pancreatic fistula. The largest retrospective
study evaluating the role of preoperative biliary
drainage on perioperative morbidity demonstrated a
statistically significant increase in pancreatic fistula in
preoperatively drained patients (10% versus 4%;
p/0.02) [10]. Seven smaller studies evaluating pan-
creatic fistula failed to show any beneficial or detri-
mental effect resultant to preoperative biliary drainage
(Table IV).
Overall morbidity
Postoperative morbidity following pancreatic resec-
tion continues to be high and likely contributes to an
underutilization of pancreatic resection in patients
with localized pancreatic cancer [5,8,10,25,26]. The
influence of preoperative biliary drainage on overall
postoperative morbidity was evaluated in 15 studies
(Table V). Four of the 15 studies demonstrated a
statistically significant difference among drained and
Table III. Effect of preoperative biliary drainage (PBD) on postoperative intra-abdominal abscess.
Intra-abdominal abscess
Study Year PBD No PBD p value
Pitt et al. [27] 1984 0/37 (0%) 1/38 (3%) 0.99
Lygidakis et al. [18] 1987 1/19 (5%) 3/19 (16%) 0.60
Heslin et al. [9] 1998 2/19 (5%) 0/35 (0%) 0.12
Povoski et al. [11] 1999 24/126 (19%) 9/114 (8%) 0.02
Sohn et al. [10] 2000 16/408 (4%) 9/159 (6%) 0.36
Martignoni et al. [7] 2001 0/99 (0%) 4/158 (2%) 0.30
Sewnath et al. [6] 2001 36/235 (15%) 9/58 (16%) 0.97
Pisters et al. [5] 2001 11/172 (6%) 10/93 (11%) 0.21
Hodul et al. [4] 2003 10/154 (7%) 3/58 (5%) 0.99
Total 100/1269 (8%) 48/732 (7%) 0.28
Table IV. Effect of preoperative biliary drainage (PBD) on postoperative pancreatic fistula.
Pancreatic fistula
Study Year PBD No PBD p value
Pitt et al. [27] 1984 1/37 (3%) 0/38 (0%) 0.49
Lygidakis et al. [18] 1987 0/19 (0%) 2/19 (11%) 0.49
Heslin et al. [9] 1998 4/39 (10%) 1/35 (3%) 0.36
Sohn et al. [10] 2000 41/408 (10%) 6/159 (4%) 0.02
Martignoni et al. [7] 2001 1/99 (1%) 5/158 (3%) 0.41
Sewnath et al. [6] 2001 32/235 (14%) 4/58 (7%) 0.19
Pisters et al. [5] 2001 13/172 (8%) 9/93 (10%) 0.55
Hodul et al. [4] 2003 15/154 (10%) 8/58 (14%) 0.27
Total 107/1270 (8%) 35/618 (6%) 0.03
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Table V. Effect of preoperative biliary drainage (PBD) on overall postoperative morbidity.
Overall morbidity
Study Year PBD No PBD p value
Hatfield et al. [29] 1982 4/28 (14%) 4/27 (15%) 0.99
McPherson et al. [30] 1982 9/34 (26%) 13/31 (42%) 0.19
Pitt et al. [27] 1984 16/37 (43%) 20/38 (53%) 0.42
Lygidakis et al. [18] 1987 3/19 (16%) 14/19 (74%) 0.0008
Trede at al. [31] 1988 14/82 (17%) 21/68 (31%) 0.05
Lai et al. [26] 1994 23/41 (56%) 18/44 (41%) 0.16
Karsten et al. [25] 1996 102/184 (56%) 35/57 (61%) 0.43
Marcus et al. [28] 1998 8/22 (36%) 19/30 (63%) 0.05
Heslin et al. [9] 1998 33/39 (85%) 21/35 (60%) 0.02
Povoski et al. [11] 1999 107/126 (85%) 90/114 (79%) 0.23
Sohn et al. [10] 2000 143/408 (35%) 48/159 (30%) 0.27
Sewnath et al. [6] 2001 101/232 (44%) 32/58 (55%) 0.11
Pisters et al. [5] 2001 151/172 (88%) 80/93 (86%) 0.68
Martignoni et al. [7] 2001 49/99 (49%) 71/158 (45%) 0.48
Hodul et al. [4] 2003 51/154 (33%) 25/58 (43%) 0.18
Total 814/1677 (49%) 511/989 (52%) 0.12
Table VI. Effect of preoperative biliary drainage (PBD) on mortality following pancreatic resection.
Mortality
Study Year PBD No PBD p value
Hatfield et al. [29] 1982 4/28 (14%) 4/27 (15%) 0.99
Pitt et al. [27] 1984 3/37 (8%) 2/38 (5%) 0.67
McPherson et al. [30] 1984 11/34 (32%) 6/31 (19%) 0.27
Lygidakis et al. [18] 1987 0/19 (0%) 2/19 (11%) 0.49
Trede et al. [31] 1988 1/82 (1%) 4/68 (6%) 0.18
Lai et al. [26] 1994 6/41 (15%) 6/44 (14%) 0.99
Marcus et al. [28] 1998 0/22 (0%) 2/30 (7%) 0.50
Heslin et al. [9] 1998 1/39 (3%) 0/35 (0%) 0.99
Povoski et al. [11] 1999 10/126 (8%) 2/114 (2%) 0.04
Sohn et al. [10] 2000 7/408 (2%) 4/159 (3%) 0.51
Sewnath et al. [6] 2001 3/232 (1%) 0/58 (0%) 0.99
Pisters et al. [5] 2001 1/172 (1%) 1/93 (1%) 0.99
Martignoni et al. [7] 2001 3/99 (3%) 3/158 (2%) 0.68
Hodul et al. [4] 2003 3/154 (2%) 1/58 (2%) 0.99
Total 53/1493 (3.5%) 37/932 (4.0%) 0.59
Table VII. Effect of preoperative biliary drainage (PBD) on postoperative length of hospital stay following pancreatic resection.
Postoperative length of stay (days)
Study Year PBD No PBD p value
Pitt et al. [27] 1984 18 18 NS
Marcus et al. [28] 1998 14 19 0.02
Heslin et al. [9] 1998 11 10 0.04
Povoski et al. [11] 1999 12 11 0.89
Sohn et al. [10] 2000 11 11 NS
Sewnath et al. [6] 2001 13 16 0.09
Martignoni et al. [7] 2001 18 16 NS
Hodul et al. [4] 2003 12 10 0.6
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undrained patients with 3 of 4 studies favoring (lower
morbidity) preoperative biliary drainage. One of these
four studies showing a significant decrease in overall
postoperative morbidity in patients undergoing pre-
operative biliary drainage was prospective and rando-
mized [17]. However, positive intraoperative blood
and bile cultures were included in the morbidity totals
in this study and the sample size in each of these
studies was small [17]. All 7 studies including more
than 200 patients did not show any difference in
overall morbidity among preoperative biliary drainage
and no drainage.
The majority of studies evaluating postoperative
morbidity following preoperative drainage did not
include morbidity secondary to stent placement prior
to surgery. Lai et al. [26] and Pitt et al. [27] reported a
27% and 28% post-stent complication rate, respec-
tively. In a recent single-center study, post stent
placement complications occurred in 6% of patients
including duodenal perforation, pancreatitis, and
hemorrhage [6]. Recurrent jaundice (33%) and cho-
langitis (12%) due to stent dysfunction were common
and stent exchange was necessary in 9% of patients
before pancreatic resection [6].
Preoperative biliary drainage and mortality
Operative mortality following pancreaticoduodenect-
omy is nowB/5% at most high-volume centers [13].
Thirteen of the 14 studies identified no difference in
mortality among patients who had preoperative biliary
drainage and those who went directly to surgery
(Table VI). Only one study identified preoperative
biliary drainage as being a significant predictor of
patient death following pancreaticoduodenectomy.
No study has demonstrated a beneficial effect of
preoperative biliary drainage on operative mortality
in patients undergoing pancreatic resection.
Preoperative biliary drainage and cost
Length of hospital stay and operative time are two
commonly reported factors driving cost following
pancreatic resection. Postoperative hospital stay
among patients managed with or without preoperative
biliary drainage is shown in Table VII. Marcus et al.
[28] suggested that a decreased length of stay and
decreased complications would offset the increased
cost of preoperative ERCP with drainage. However,
this study is the only one to show a significant
improvement in length of stay. Eight studies have
reported length of stay following pancreatic resection.
Marcus et al. demonstrated a longer stay after biliary
drainage, one study reported a shorter stay following
drainage, and six of the studies found no statistically
significant difference in postoperative stay following
pancreatic resection [28]. Any length of stay related
to the biliary drainage procedure was not included
in these data. Only one of four studies demonstrated
a difference in operative time among drained
and undrained patients. Hodul et al. found longer
operative times in preoperatively stented patients
(6.8 versus 6.5 h; p/0.046).
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